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">ZLvilBJ ^ ( magnetic RAM, o]*HM MRAM o]Q ?fr ) 3] *§#yj-igofl 

MRAM 51 *flS -S-^M MTJ € ^ <2^f^ ^ ^ ^=^1^171 
#7l ^^^-g- ^H] MTJ #^<?1 JL^sHr, El^^^ ^ 71-^^-8; 

#7) MTJ #^1 ^}^}^3.^ ^^tb 4^", MTJ il "}i3t *]■%■ 

#7l ^p>^#sf ^o.^*^. aiz^H ^"71 E^^#^r 

^"71 ^<£*1- a^o^ ^ j}£B}i3fi *H #71 £|\l#^1r, 3-^7> 

^ <£^#-§- MTJ H^g: ^*Rr ^i 1 ^ 

^. 

£ 3d 
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pI-zl^Ibi eflo] ^^^j-^{A method for manufacturing of a Magnetic random access 
memory} 

£ la 5- lg ^ #2fl7l#^l "V^l^ ^ ^ H o^-8r 5^1 tr ^SL. 

£ 3a ifl^l 51 3d ^ *UHH 4^- *r^Ml^ ^ ^^ y o v ^* £*ltr 

11,41 : ShE^Jgr 13,43 : ^# 

15,45 : -H^*}^ 17,47 : 

19,49 : 7>-^-^>5)-# 21 : *ll l5f£4iHt 

23 : € 25 : 

27 : ^H25}Hp}iHf 29 : ^^SHh^^ 

31 : 33 : 

51 : 5}=*}^^ 53 : ^-^-^4^ 

55 : 57 : ^Sr^" 
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<13> ^ 1r^£- p}zlu|1bj ^ ( magnetic RAM, <>1*HH MRAM ^ ) ^ ^°o Vl ?Hl 

SRAM iL^r ^5., DRAM 3} ^ zielJL #efl^ nfls.^ ( 

flash memory ) Q *\}3-£[2) ^ 

sl-A]^ ^ 7 )^ ^A o v Al7l ^ 7l#ofl ^ ^014. 

<14> cfl^-^-^ nflj^ ^ ^^s-o. ^ ]cfl 7 |^^|.o] yj-^^ ^-^o. 

ol-g-^f^ MRAM 2\ 7fl^ *>J1 &t}. 

Sl«fl Jl^, ^ JL^^2|-# 7>^>7l] c^e}-, #314} ^IS-Sl^ ^1 «13 

^ v)]5L£\ ±.7}o]^.. 

<16> #7l MRAM i^°l ^ ^^Hl *ltfltr *1*1 7} ^-^l ^7^ 71 

^^>7l^^- ( giant magnet ores i stive, GMR ) H#°m- ^ A?} °l-§- 

<i7> ^-7] 7\^7}7}7^ ( GMR ) ol-g-tr MRAM «17}W* ^ ¥ ^ 

^ w o V%tol ^ ^iicl- ^-f^l 7\-%o] HTll Cfs. ^-g- ol-g-^fl GMR *}7l 

nfls. el ±7}% ^*Rr 3Hnf. 
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<18> >y-7l ^ ^ 7>7]^--s}- °l-g-*> MRAM a^^-fr A r°H ^- if- x}^^o\] 

<19> ^-71 MRAM £r H^l^^r *}v|-sj MTJ *§^^. 

<20> £ la vfl*) .£ lg ^ ^2fl7l^oll 4^ ">zli41^ M ^^nJ-^* ^ A R V 

<21> £ la ♦ ^£^7l^(£Al^) #ofl ^^^#(11)^; 

<22> ojufl, a o v 7 i sH^^Cll)^ ^7>^-el^-(£Aio>^) ( sl = e}<y<y ^l^iELe^-oiuf ± 
*1 ^9191 *]2$ZL^9}(S.X\ *§s§*}5L ZL ^sM^ ^ 

<23> ZL t\%-, 3^r3fe ^^#-g" ^r#(13)# 1^4. ^"71 

•S^-g- ^#(13)^ W, Al, Pt, Cu, Ir, Ru ^K^l^Hl ^V-8-=lfe- ^3 

<24> ^-71 °l^#-§- #^r#(13) #Jf<H) *l*flX^-iHM MTJ #^#-8: °M , 

#7] MTJ Jl^7}sH^ ( magnetic pinned layers )(15), E^i^^ ( 

tunneling barrier layers )(17) ^ T^-fj-Tj-sH^ ( magnetic free layers )(19)^§- it^m 

<25> j7^7>5^-#(15) ^ 7>-^-7>2}-#( 19)^8: CO, Fe , NiFe, CoFe, PtMn, IrMn ^4 
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<26> zl t}-g-, MTJ #^#(15,17,19) ^ 6 \] ^11*>S-^3^(21)^- H^W. 

<27> £ lb* #3^3, ^l*KEn}-i3.#(21) #ofl ^11^^-211^(23)^: <>1 

°fl, #7l ^l^-^3ifl^(23)^ MTJ ^1 ^a(SAlo>^)l- oj-g-tb ^ ^ ^a o v ^ o_ 

<28> H lc# #7l ^U^-%^-2fl€(23)# p}iHl *M ^-71 ^U^^aL 

^(21)4 *HM-sH§Ki9)* 

<29> olnfl, a o V 7 ] ^o.^^( 19)J i|. ^l^u>^H#(21) #Sl^(25)7> ^f^tf. 

<30> £ Id ^ £ le # #2:^, ^-71 ^ll^-^-^2fl€(23)^- ^il7l^Jl ^l^^ 

o\] ^l2^^3.#(27)-i: ^^W. 
<3i> s. If ^ S. lg S % v 2^3, #7l ^12^^3^(27) ^Hl ^l2^-^3llli(29) 

* ^W=K °H, ^"71 ^12^-^311^(29)^ ^a.(£AloV^)# o]-g-*V 

<32> A o v 7 ] ^12^^1-3111^(29)^- 4iHS <5><*1 #7l #^(17), J1^^>S)-#(15) 

^ ^f-g- ^#(13)^ ^SKr <S^-g- ^#(13) ^ MTJ 

<33> <^7l^ ( # 7 ] 3flE^ #71 ^7}3l-^(15)^ 7.}^ -§- ^ 5Zj- o^f^ 

°1# ^Hl ^Z*«H ^^#^1 ^ HiS-S^l l-1l7>Elti ^^SlTlM- OlDl^ 
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<34> *hSM*l ^Js|fe Mlfl^ ^-§-^^#(31)^1 ^12^^-2)1^(29) W 

^ cfl#f>» ^ofl ^^^^^ ^l#^7l <^JI 4^ ^^7)1 

1,2 *VJ=o}^h^(21,27) ^ SB^^UD ^ ^ #2]^ (33)71- ^ 

<35> ^-71 ^4=^ €^^(33)^ 4l^}o] ^7l^ Jf-^-g- 7^} A] 71 31 ZLofl Of^ ix}2] If- 

<36> EE*h ^"71 ^#(13)<?1 v]l7>Ela. Tl^om- oicl^^ n^S^ 

<37> ,g. ^o. ^ 7lt} . ^2fl7l^2] ifl*M, 

<38> 5}H4i3f2l S^^l ai D -ft ^^*>i ^. ^r^l ^4°l^il- ^^*>°1 

^3^*1 ^-§"^^1-5. ^ ^>2l ^ ^ 9X^ ^ ^ 

<39> s£ 7 ) -E-^ Tgs$£ ^ ^- ^ofl tcfS. u>ZLUll^ tg^D" 1 ^, 

<40> ^L^cg^g- ^£^171^ <3^-g- ^f-g- ^*>xr *3*h 

<41> Aj-7] <^^^-g- ^Hl MTJ ^ 7>-a-7>5}-#^- 

<42> #7] MTJ ^oll 5}£D}i3f|- ^SRr 
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<43> MTJ A i 4^3t ol-§-tb A>^^^xgo.s. ^7} f;}^.v}^3.^3)- 7fTr*r5r^# 

<44> A o l- 7 ] ^^S^^ofl #Sjf^g; f^tfRr *3*r, 

% *\^SL3.»] MTJ ^«Kr ^^-fr ^fl^ 

<47> ^71 TiN, TiON 5E^r Ta S. ^*Rr 34, 

<49> o]^, ^Jf^ £ ^-i- ^^^>7lS 

<so> £ 3a vfl*l £ 3d p>zlv11^ ^ 2*1 

<53> ZL ^1-71 SL^^l ^#(43)ilS I^W. 

<54> ^-71 #4^(43) ^-^1 J1^7>5}-^(45), ( tunneling 

barrier layers )(47) ^ * r -n-7rSr# ( magnetic free layers )(49)°1 ^m^LS. 
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€ MTJ #^#^r ^t!:4. ^7H, ^-71 ^#^r dH4 4fl^ ( data sensing 

) ofl a^tN ^1^1 2 nm o]^>^ J=?fl S *g^|€4. 

<55> # 7 ] MTJ #Jf«fl ^n>^3.^(51)^- ^t!:4. 

<56> £ 3b# ^2*}^ , #7] f>\B.v}^3.^(51) #%^$\Q(53)Sr ^*!:4. 

°]^, #7] ^^-4^(53)^ MTJ 4 4i3t ol-g-tb ^ ^ ^^JlS. ^t!;4. 

<57> £ 3c# %-S*>^, <#7] ^^sflB] (53)^8: *H #7l <5>= 4^3^(51) 

^ 4^-4i^(49)-g- 4^4. 
<58> ^-^-^-2fl^l(53)^: *H44:n. ^-71 *}JE.4^3.^(51), 4-fr 4sHH49) ^ B) v| 

^^(47) S.^) #4#(55)^: <>H , #7] #ej#(55)€- TiN, TaAIN, 

TiON ^4 ^ ^*>4. 
<59> Aj. 7 ] ^2,(55)0] # 7 ] 4-^4^3.^(51)4 4-n-4sHr(49)^ <MH ^r^- 

nT- ^ o]*\ (57)1- ^€rt4. #71 ^Sfl ^ ( 5 7)^r ^S^tf-M 

4* «J^*H ^4431 o]i- ol« 0 >Aj 4440} tg^c].. ^4 ^2\}0}A]( 57 )^ 

^44^3L ^5L &4. 

<60> £ 3(11- #2:4^ , 47] 4^4^3#(51)4 ^>44 ^5Ho]>|(57)§ 4^3.5. 4 

4 ^"71 4\t^^(47), -2^44^(45) ^ ££#-8- ^-##(43)* sflB^SH MTJ ^1 
# ^4tt ^4°U ^^-t" ^4^-2-5.4 MTJ €^ ^4^^- ^44 7lJl <a^f^ 
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f^H ^5L*l}7}&°\] 3^33r ^%^r *§^*Rr 

A oM <&^-%- #<*fl MTJ #^^^1 Jl^VsHls Ei^^>^# ^ ^>^>2}-# 

#71 mtj #^1 s^p^a^-ar ^*Rr 

#7i ^m<?i#^i #^## ^*Rr *34. 

#71 5}£ P }iaf ^ 7>^-7l-5l-# #*)^ ^jolA^ t§ ^ ^ 

#7l :£<gsj- ^ Alz^- nj-^fi^L *H #7l E^^-l^, JL 

^7>SJ-^ ^ "g^-g- MTJ ^ ^ $ ^ ^^-fr 

2] 

*fl 1 %H1 SU^, 

#7] #^#^r TiN, TiON Ta 5. ^*Rr 3# ^ ^ ^ 
3] 

*ll 1 *<H &<H*1, 
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^7} ^<£^ i^M^ Al-Sj-n^-oluf :3J3^0_3. % ^ ^^SLS. 0>}±r v}ZL 
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